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The  successful  cultivation of  the  coccobacilliform bodies  of fowl 
coryza in  the fetal membrane of fertile eggs and  in  tissue  cultures 
provided an opportunity to determine their effect on the mucosa of 
the upper  air passages when introduced in a  medium which did not 
contain exudate,  t  Accordingly, infectivity tests were  conducted in 
normal  fowl  with  suspensions  prepared  from  such  cultures.  The 
results of these tests, together with observations on the transmissibil- 
ity by injection and  the  communicability by direct  contact of the 
resulting coryza, are herewith reported. 
The Infectivity of Fetal Membrane Suspensions 
The fetal membranes employed in this experiment were from fertile 
eggs included in the three inoculation series referred to in the preceding 
paper. 1  Normal birds were injected intranasally with suspensions of 
these membranes. 
Suspensions were prepared only from membranes which showed the specific 
bodies in the absence of bacteria.  Small  pieces of the chorion from inoculated 
eggs were crushed in a glass tissue grinder and the finely divided tissue suspended 
in 2-3 cc. of saline.  Normal  birds, 2-3 months old, were injected intranasally 
by way of the palatine deft with approximately 0.5  cc. of these suspensions. 
Four birds were usually employed at a time.  They were maintained in single 
cages in a special unit, under strict quarantine, and were examined daffy. Birds 
which showed a nasal discharge were generally autopsied within a  week of its 
t Nelson, J.  B.,  J.  Exp. Med.,  1936,  64j  749. 
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appearance.  In the absence of symptoms the birds were killed after an observa- 
tion period of 3-6 weeks.  At autopsy, in both cases, the upper air passages and 
trachea  were  exposed  and  examined.  Films,  which  were  Gram-stained,  were 
made from the nasal chambers and, if infected, from the infraorbital sinuses as 
well.  In particular cases, tissue from the nasal mucosa was sectioned and blood 
agar cultures were made from the exudate. 
A  summary  of the  data pertaining  to  the birds  injected with  egg 
membrane suspensions is presented in Table I.  It may be noted that 
4 of the birds in series 3 received suspensions from 1 lth passage eggs. 
Fourteen of the 24 birds in this experiment showed a nasal discharge 
following  injection.  One  bird  developed  a  conjunctivitis  with  a 
foamy lacrimation but had no discharge from the nares.  In Table I, 
as also in the subsequent  tables, this form of coryza, which is mani- 
TABLE  I 
Tke Intranasal  Injection of Coccobacilliform Bodies in Fetal Membrane Suspension 
Egg series 
Total ...... 
Birds injected 
24 
Cases of 
apparent coryza ! 
15 
Cases of in- 
apparent coryza  Normal birds 
1 
1 
Specific bodies 
in films 
21 
fested  by nasal  or  orbital  symptoms  during  the  life  of the  bird,  is 
termed apparent  coryza.  7  of the injected birds  showed no coryzal 
manifestations  during  life but  at  autopsy  there was  a  well marked 
mucopurulent or  catarrhal  inflammation  of the nasal  chambers  and 
usually of the infraorbital sinuses, in addition.  This form of coryza, 
which  is  characterized  by inflammatory  changes  detectable  only  at 
autopsy,  is  termed  inapparent  coryza.  TWO  of  the  injected  birds 
showed no indications of coryza either during life or at autopsy. 
Six of the 14 birds which showed nasal  symptoms had a bilateral discharge, 
8 a unilateral.  The interval between the injection of exudate and the appear- 
ance of a discharge varied from 13-27 days.  In only 4 cases, however, was the 
incubation period longer than 17 days.  13 of these birds had both a rhinitis and 
a  sinusitis,  one a  rhinitis only.  All of them showed coccobaciUiform bodies in JOHN  B.  NELSON  761 
films from either the nasal passages or the sinuses and 3  showed miscellaneous 
bacteria in addition. 
Each of the 7 inapparent cases of coryza showed a  rhinitis at autopsy; 5 of 
them  also had  a  sinusitis.  In  6  cases coccobaciniform bodies were present  in 
films from either the nasal passages or the  sinuses.  In  only one  instance  were 
miscellaneous bacteria also observed. 
TABLE  II 
The Intranasat Injection of Coccobacilliforra Bodies in Tissue Culture Suspensions 
No. of culture generation 
18 
36 
55 
72 
87 
Total  ..... 
Bird No. 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
20 
Cases of apparent 
coryza 
+21' 
+14 
+17 
+12 
+10 
+9 
+15 
+23 
+13 
Cases of inapparent 
coryza 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
11 
* The number in this column and in the tables which follow indicates the days 
between injection and the appearance of a  nasal discharge. 
The Infectivity of Tissue Culture Suspensions 
Five  generations--the  18th,  36th,  55th,  72nd,  and  87th---of  a 
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1935,  and  maintained  thereafter  in  tissue  cultures  were  tested  for 
infectivity by intranasal injection in normal fowl. 
The supematant was removed on the 1st or 2nd day of incubation from tissue 
cultures  which  showed  numerous  coccobaciUiform bodies  in  films.  The  sedi- 
mented tissue  was  transferred to a  glass  tissue  grinder,  finely triturated,  and 
suspended in 2 to 3 cc. of the same supernatant.  4 normal birds were iniected by 
way of the palatine cleft with 0.5 cc. amounts of such suspensions, from each of 
the S generations.  The procedure followed in the maintenance and examination 
of these birds was identical with that employed in the preceding experiment. 
As  indicated  in  Table  II  a  c~ryza was  produced in  all  the  birds 
which received a  nasal  instillation  of the  tissue  culture suspensions. 
In only 9  cases, however, was the coryza of the  apparent type, mani- 
fested by a  nasal  discharge.  11  of the  birds  showed an inapparent 
coryza with a nasal inflammation detectable only at autopsy. 
Seven of the 9 cases of apparent coryza showed a unilateral nasal discharge 
and 2 a bilateral.  The incubation period varied from 9 to 23 days.  At autopsy 
there was a definite rhinitis as well as a sinusitis  in all of these birds.  In each 
case the specific bodies were present in nasal  films.  4 of the birds also showed 
miscellaneous  bacteria. 
Three of the birds with the inapparent form of coryza were autopsled during 
the 3rd week after injection,  the others after the 4th week.  Inspection of the 
nasal chambers showed a well marked inflammation with considerable free exudate 
in every case.  10 of the birds also had a bilateral or unilateral sinusitis.  All 
of the birds showed  coccobacilliform bodies in  nasal  films but in only 3 were 
miscellaneous bacteria also present. 
Serial  Transmission  by  Injection  of  the  Coryza Produced by  Fetal 
Membrane and Tissue Culture Suspensions 
Two experiments were carried out to determine whether the coryza 
produced by fetal membrane  and  tissue  culture suspensions,  respec- 
tively,  could  be  transmitted  serially  by  the  intranasal  injection  of 
exudate. 
A  summary  of these  experiments is  given  in  Tables  III  and  IV. 
A  coryza originally produced in a  susceptible bird by the introduction 
of  a  fetal  membrane  suspension  was  maintained  for  7  successive 
passages by the transfer of exudate from infected to normal fowl, one 
bird  being  employed for each passage.  The bird  injected with  the 
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showed a  coryza of the apparent type with a delayed nasal discharge. 
In 4 of the birds the coryza was of the inapparent  type characterized 
TABLE  III 
The Serial Transfer of Exudale Originally Produced  by Fetal Membrane Injection 
Material injected  Cases of in-  apparent coryze 
~etal membrane suspension. 
$xudate from 1. 
"  "  2. 
"  "  3. 
"  "  4. 
~  cc  5. 
tt  tc  6, 
tt  tt  7. 
Totals ................................ 
Bird No.  Cases of 
apparent coryza 
1  +13 
2  +15 
3  +19 
4 
5 
6 
7  +11 
8 
8  4 
+ 
+ 
+ 
+ 
TABLE  IV 
The  Serial  Transfer  of Exudate  Originally  Produced  by  Tissue  Culture  Injection 
Material injected 
Tissue culture suspension 
Exudate from 1 and 2 
Exudate from 3 and 4 
Exudate from 5 and 6 
Exudate from 7 and 8 
Bird No. 
9 
10 
Cases of apparent 
COlTZa 
-I-23 
-I-21 
Cases of inapparent 
coryza 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+20 
Totals  .....  10  3  7 
by a  rhinitis  and in  3  cases by a  sinusitis.  Coccobacilliform bodies 
were regularly present  in  nasal  films.  This  series was discontinued 
after the 7th passage. 764  UNCOMPLICATED  CORYZA  OF  DOMESTIC  FOWL.  VIII 
A coryza originally produced by the 36th  generation of the specific 
bodies in tissue culture was similarly maintained for 4 passages, using, 
however,  2  birds  with each  transfer.  The  2  birds  infected by  the 
original  tissue  culture  suspension  developed  a  coryza of  the  inap- 
parent form, both of them showing a rhinitis and sinusitis at autopsy. 
In 3 of the birds injected with exudate the coryza was of the apparent 
form with a  delayed nasal discharge.  4  of the birds  showed mani- 
festations of coryza only at  autopsy, there  being a  rhinitis in each 
case and a  sinusitis in 3 cases.  Coccobacilliform bodies were present 
in nasal films from all of these birds.  This series of passages is being 
continued. 
Communicability of the Coryza Produced by Fetal Membrane Suspensions 
Two contact experiments were carried out to establish the communi- 
cability of the coryza produced by the nasal injection of  fetal mem- 
brane suspensions. 
In conducting  these experiments it was necessary  to employ birds injected with 
exudate from cases of coryza originally established by fetal membrane injection. 
Only apparent cases of coryza with a well marked nasal discharge of several days 
duration were used.  In the first experiment 4 infected birds and in the second 
experiment 6 birds were placed in the same pen (approximately 7 feet long and 
5 feet wide) with equal numbers of normal fowl of the same age.  Unless the 
susceptible birds showed a nasal discharge at any earlier time, the two groups 
were kept together until the experiment was ended.  The birds which did show a 
nasal discharge were autopsied within several days of its appearance.  At the 
end of the observation period, the remaining birds were killed and examined. 
The first contact experiment was begun the latter part of November, 1935, and 
the second early in January,  1936. 
The  results  of  the  two  contact  experiments  are  summarized  in 
Table V.  One of the 4 susceptible birds in the first series developed a 
coryza of the apparent form, with a  nasal discharge which was first 
observed on the 32rid  day of confinement.  3 of the birds, killed on 
the 36th day of confinement, showed a coryza of the inapparent form 
with an inflammation only of the nasal chambers.  Coccobacilliform 
bodies were present in nasal films in each case. 
All of the susceptible birds in the second series developed a  coryza 
of the apparent type, the incubation period varying from 18-24 days. JOHN  B.  NELSON  765 
Examination of the upper air passages, at autopsy, revealed an inflam- 
mation of the nasal chambers in each case.  5 of the birds also had a 
sinusitis.  Each  of  the  6  birds  showed  coccobacilliform bodies  in 
nasal films and 5 of them numerous miscellaneous bacteria in addition. 
Three of the originally infected birds in the first series and 2 in the 
second ran an intermittent nasal discharge during the entire period of 
confinement.  In  the  remaining birds  the discharge was continuous 
but tended to fluctuate from a unilateral to a bilateral form.  One of 
the contact birds in series 2  developed a  unilateral conjunctivitis in 
addition to a nasal discharge. 
TABLE  V 
Communicability of the Coryza Produced by Fetal Membrane Suspensions 
No. of series  No. of birds in  contact  Cases of apparent  Cases of  inapparent 
coryza  coryza 
5 
6 
7 
8 
9 
10 
+32 
+20 
+20 
+24 
+21 
+20 
+18 
+ 
+ 
+ 
Totals  ............  I0  7  3 
For  purposes  of  comparison the  results  of an  additional  contact 
experiment may be presented.  This experiment was carried out with 
birds injected with exudate from fowl in which a strain of the coryza 
of  slow  onset  has  been  maintained  for  2  years by  serial  passage.  2 
Contact between the infected and the normal birds, which numbered 
5 each, was established early in October, 1935. 
All of the susceptible birds showed an apparent coryza with a frank 
nasal discharge, the respective incubation periods being 28, 26, 16, 22, 
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and 26 days.  Postmortem examination made within several days of 
the appearance of a  discharge revealed a  rhinitis in each case and a 
sinusitis  in  three  cases.  All  of  the  birds  showed  coccobacilliform 
bodies as well as miscellaneous bacteria in nasal films. 
Each  of  the  originally  infected  birds  maintained  a  continuous 
bilateral  discharge  during  the  period  of  contact.  One  bird  also 
developed a bilateral conjunctivitis. 
TABLE  VI 
Nature  of the Coryza Produced by Bacteria-Free Suspensions  of the Specific Bodies 
Bird No.  Material injected  Incubation  Duration  of  Nature of discharge  period  coryza 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
Exudate suspension 
ct  tc 
Fetal  membrane suspension 
t~  t~  tl 
days 
15 
13 
20 
15 
10 
22 
14 
17 
25 
22 
13 
17 
12 
days 
>62 
>38 
>79 
>72 
>43 
>6O 
50 
47 
20 
>6O 
>37 
42 
>66 
Continuous 
~t 
tt 
gt 
~t 
Intermittent 
tt 
Continuous 
Intermittent 
Continuous 
Intermittent 
The Incubation Period and Duration of the Coryza Produced by Bacteria- 
Free Suspensions of the CoccobaciUiform Bodies 
Comparatively  little  information  is  available  concerning  the 
incubation  period  and  the  duration  of  the  coryza incited  by  the 
intranasal injection of fetal membrane and tissue culture suspensions. 
Frequently the  coryza was  of the  inapparent type with inflamma- 
tory manifestations only at  autopsy.  Most of the birds which did 
show a nasal discharge were brought to autopsy within a week of its 
appearance. 
A summary of the information at hand, derived from observations 
on 13 birds which were used in contact experiments, is given in Table 
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and 11 with nasal exudate from similarly infected fowl.  The interval 
between the injection of the infective material and the appearance 
of a  discharge varied from 10-25  days.  Shortly after the onset of a 
discharge these birds were placed in contact with normal fowl and held 
under observation for  a  period of weeks.  4  of the birds recovered 
after a  discharge which lasted 50,  47, 42, and 20 days, respectively. 
The other birds, which.were autopsied prior to recovery, all showed a 
persistent discharge, in 6 cases being apparent for a period of at least 
2 months.  In 4 birds of this series the nasal symptoms were inter- 
mittent, in 9 continuous during the period of observation. 
DISCUSSION 
Fetal membrane and tissue culture suspensions of the coccobacilli- 
form bodies are manifestly infective for normal fowl.  Only 2 of 44 
birds which were injected intranasally with these suspensions failed 
to show a  nasal inflammation at  autopsy.  The coryza produced in 
this way is serially transmissible by the nasal instillation of exudate 
and is fully as communicable by direct contact as the original strain 
of  coryza  which  has  been  maintained  by  exudate  passage.  The 
information at hand concerning its duration is somewhat meager but 
indicates a similar tendency towards chronicity. 
The reported observations do, however, indicate one characteristic 
which distinguishes it from the original strain  of coryza.  Infected 
birds  frequently fail  to  develop a  nasal  discharge regardless of the 
period of confinement.  This inapparent form of coryza is observed 
not only in birds injected with the fetal membrane and tissue culture 
suspensions but also in birds which have received exudate from fowl 
originally infected with  these  suspensions.  The  incidence of  inap- 
parent coryza in a group of 59 birds was 47 per cent.  The inapparent 
form of coryza is characterized by a well marked rhinitis and generally 
a  sinusitis which are  demonstrable only at  autopsy.  It  should be 
emphasized  that  similar  inflammatory  manifestations  have  never 
been observed in birds injected intranasally with sterile solutions as 
saline, nutrient bouillon, and blood bouillon or with suspensions made 
from uninocnlated fetal membranes and tissue cultures. 
A nasal discharge has appeared so regularly following the injection 
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it has come to be regarded as a regular feature of the infection.  Dur- 
ing the 2 years that this strain has been maintained by serial passage, 
only 2  of 93 infected birds have failed to  show  a  nasal  discharge. 
Birds affected with the apparent form of coryza generally show a more 
copious exudate in the nasal passages, at autopsy, than do the birds 
with inapparent coryza. 
At  present  this  discrepancy cannot be  definitely  accounted  for. 
There is, however, one outstanding difference between the respective 
suspensions used for injection.  Tissue cultures and fetal membranes 
contain only the coccobaciUiform bodies, whereas exudate from the 
birds infected with the original strain of coryza invariably contains 
numerous secondary bacteria in addition.  It is often noted, too, that 
nasal  exudate  from  fowl infected with  fetal  membrane and  tissue 
culture suspensions harbors few cultivable bacteria or may even be 
bacteria-free. 
These observations which indicate that the coccobaciUiform bodies 
are the specific incitants of the nasal inflammation also offer a  sug- 
gestion  that  this  reaction  may be  modified nonspecifically by  the 
presence of numerous miscellaneous bacteria.  The bacterial flora of 
the normal nasal  mucosa is quantitatively meager.  Moreover,  the 
few bacteria which are initially present generally do not multiply to 
any great extent in the advent of an inflammation and the secretion of 
exudate.  With  the  injection of exudate derived from the  original 
strain  of coryza,  however, the  bacterial  flora of the  nasal  tract  is 
greatly  augmented.  Many  of  the  introduced  bacteria  apparently 
survive and later multiply actively in the exudate which forms.  The 
additive irritation  exerted  by  these  secondary bacteria  might well 
account for the more copious secretion of exudate which is character- 
istic of the original strain of coryza.  There is no direct proof, how- 
ever, that the secondary bacteria do act as irritants and a  final ap- 
praisal of the situation must await the outGome of controlled experi- 
ments on the action of the coccobacilliform bodies in the presence of 
these bacteria. 
S~g.RY 
Fetal membrane and tissue culture suspensions of the coccobaciUi- 
form bodies  are  infective for  normal fowl.  Intranasal  injection  is JOH~ B.  ~"ELSO~  769 
commonly followed by  a  coryza which is serially transmissible and 
communicable by direct contact.  The specific bodies are generally 
demonstrable in the nasal exudate of birds infected either by injection 
or contact. 
Compared with the original strain of the coryza of slow onset the 
reaction  produced by  these  suspensions is  often less  vigorous;  the 
incidence of apparent cases, characterized by a nasal discharge, being 
97  per cent and 53  per  cent, respectively.  The apparent  cases are 
similarly characterized by a  long incubation period and a  tendency 
towards chronicity. 